We have already found that 5-hydroxytryptamine (5-HT) readily causes a release of norepinephrine by its tyramine-like action (1), as determined using the blood-perfused dog atrium and ventricular preparations (2-4). In the present study , we investigated the inter action between 5-HT and tyrarnine using the isolated atrial and ventricular preparations .
plunged into the Tyrode's solution at 4-10°C. This muscle was perfused at 100 mm Hg through the cannulated sinus node artery with arterial blood led from the carotid artery of a heparinized support dog by the aid of a peristaltic pump. This atrial muscle was then suspended in the bath filled with blood at a constant temperature of 37'C. Isometric tension and sinus rate were continuously measured during the experiment. In 2 experiments, a part of left ventricular muscle was also perfused through the cannulated anterior descending branch of the left coronary artery, and electrically paced (1 to 2 volts, 1 cosec and 2 Hz).
Details of these procedures have been described in previous papers (2-4). Drugs used were serotonin creatinine sulphate (Sandoz Ltd., Basel), (+)-norepinephrine hydrochloride (Sankyo) and tyramine hydrochloride (Wako). 5-HT was continuously infused into the sinus node artery with an infusion pump (Harvard Apparatus 901). The volume of injection of tyramine or norepinephrine was 0.01-0.03 ml over a period of 4 sec, and its effects were compared between before and during infusion of 5-HT.
When 5-HT was infusued into the cannulated sinus node artery, both sinus rate and developed tension progressively increased. Since we found that a relatively larger dose of 30-100 rig/min of 5-HT produced too great an increase in sinus rate and contractile force as compared with control values, an infusion rate of 1-10 /cg/min of 5-HT was employed in the study. Fig. 1 shows the responses of SA nodal pacemaker activity and atrial con tractility to 0.03 ,ug of norepinephrine and I ,g of tyramine before, during and after infusion of 5 ,ag/min of 5-HT. Positive chronotropic and isotropic responses to tyramine were markedly enhanced by 5-HT infusion, but those to norepinephrine were not significant.
FIG. 1. Potentiation of responses to tyramine by infusion of 5-hydroxytryptamine
(5-HT) on isolated, blood-perfused atrial muscle preparation of the dog. The responses to norepinephrine and tyramine were restored to control levels 10 min after interruption of 5-HT infusion. The data are summarized in Table 1 . As values of changes in sinus rate and developed tension were calculated in percent changes, the percent increases induced by norepinephrine were depressed, but not significantly.
On the other hand, responses to tyramine were significantly potentiated, either as percent changes or absolute values. In 2 isolated ventricular muscles paced at 2 Hz, the responses to tyramine were also potentiated during an infusion of 10-30 ttg of 5-HT, while the response to norepinephrine was not so clear. It was assumed by other workers that 5-HT enters the nerve terminals and releases norepinephrine from storage sites as determined using infusion of 3H-5-HT (5).
Our results herein suggest that 5-HT induces a release of norepinephrine from tyramine sensitive storage sites.
